Induction of selective autophagy in cells replicating hepatitis C virus genome.
Hepatitis C virus (HCV) infection is known to induce autophagy, but the mechanism of autophagy induced by HCV remains controversial. Here, we investigated the characteristics of autophagy induced by HCV infection. First, to examine the involvement of autophagy-related gene (ATG) proteins in HCV-induced LC3 lipidation, we established ATG5, ATG13 or ATG14 knockout (KO) Huh7.5.1 cell lines and confirmed that the accumulation of lipidated LC3 was induced in an ATG13- and ATG14-independent manner. On the other hand, HCV infectivity was not influenced by deficiencies in these genes. We also confirmed that LC3-positive dots were co-localized with ubiquitinated aggregates, and deficiency of ATG5 or ATG14 enhanced the accumulation of ubiquitinated aggregates compared to that in the restored cells, suggesting that HCV infection induces ATG5- and ATG14-dependent selective autophagy. Moreover, LC3-positive ubiquitinated aggregates accumulated near the site of the replication complex. We further examined autophagy flux in cells replicating HCV RNA using bafilomycin or E64d, and found that the increase of LC3 lipidation by treatment with bafilomycin or E64d was impaired in HCV-replicating cells, suggesting that autophagy flux is inhibited by the progress of HCV infection. Our present study suggests that (1) HCV RNA replication induces selective autophagy and (2) the progress of HCV infection impairs autophagy flux.